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RZLQJWRUHPRYHODUJHKHDWIOX[HIIHFWLYHO\&URVVIORZDQGLQWHUIHUHQFHKDYLQJDGYHUVHHIIHFWLQFRQYHQWLRQDOGHVLJQ
RIKDYLQJ MHW LPSLQJHPHQWVDORQHDGGLWLRQRIHIIXVLRQKROHV WR MHW LPSLQJHPHQWRIIHUVEHWWHUGHVLJQV WRDYRLG WKH
QHJDWLYH HIIHFWV RI FURVVIORZ DQG LQWHUIHUHQFH E\ H[WUDFWLQJ VSHQW IOXLG WKURXJK HIIXVLRQ KROHV VKRUWO\ DIWHU WKH
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FRQGXFWHG DQ H[SHULPHQWDO DQDO\VLV RI RYHUDOO KHDW WUDQVIHU FRHIILFLHQW IRU LPSLQJHPHQWHIIXVLRQ FRROLQJ V\VWHP
7KH\XVHGWKHVDPHLPSLQJHPHQWJHRPHWU\IRUWZRGLIIHUHQWKROHVVL]HRIPPDQGPPRQHIIXVLRQSODWH
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PLFUR FRROLQJ DSSOLFDWLRQV LQ YLHZ RI WKHLU KLJKHU WHPSHUDWXUH XQLIRUPLWLHV DQG UHDVRQDEOH FRROLQJ FDSDELOLWLHV
/DWHU+XVDLQHWDO>@SUHVHQWHGDQXPHULFDORSWLPL]DWLRQPRGHORIGHVLJQXVHGLQWKHH[SHULPHQWVRI:DQJHWDO
>@ )XUWKHU +XVDLQ HW DO >@ SUHVHQWHG FRPSDUDWLYH SHUIRUPDQFH DQDO\VLV RI ZDOOFRQILQHG XQFRQILQHG DQG
H[WUDFWLRQRI IORZ VFKHPHVRI MHW LPSLQJHPHQWFRROLQJ7KH\ IRXQGKLJKHUKHDW WUDQVIHUFRHIILFLHQW IRUH[WUDFWLRQ
IORZ GHVLJQ ZKLOH KLJKHU WHPSHUDWXUH XQLIRUPLW\ IRU XQFRQILQHG IORZ GHVLJQ &KR HW DO >@ LQYHVWLJDWHG WKUHH
GHVLJQVKDYLQJWZRSHUIRUDWHGSODWHVSODFHGRQHRYHURWKHULQVWDJJHUHGLQOLQHDQGVKLIWHGLQRQHGLUHFWLRQPDQQHU
'HVLJQSDUDPHWHUVVXFKDVWKLFNQHVVRIHIIXVLRQSODWHWRGLDPHWHUDQGSLWFKWRGLDPHWHUUDWLRZHUHNHSWFRQVWDQWDW
 DQG  UHVSHFWLYHO\ ZKHUHDV GLVWDQFH EHWZHHQ WKH SHUIRUDWHG SODWHV WR KROH GLDPHWHU YDULHG IURP  WR  DW
5H\QROGV QXPEHUV UDQJLQJ IURP  WR  7KH RYHUDOO DUHDDYHUDJHG KHDW WUDQVIHU IRU WKH VWDJJHUHG
DUUDQJHPHQWDQGWKHVKLIWHGDUUDQJHPHQWZHUHDSSUR[LPDWHO\±KLJKHUWKDQWKDWRIWKHLQOLQHDUUDQJHPHQW
2QVWDGHWDO>@SUHVHQWHGH[SHULPHQWDODQDO\VLVRIVWDJJHUHGDUUD\LPSLQJHPHQWMHWVRIPPGLDPHWHUDQG
MHWWRMHW VSDFLQJ RI  WLPHV RI MHW GLDPHWHU ZLWK VSHQW IOXLG H[WUDFWHG WKURXJK HIIXVLRQ KROHV $QDO\VLV ZDV
FRQGXFWHGIRUH[WUDFWLRQDUHDUDWLRRIDQGMHWWRWDUJHWVSDFLQJRIWLPHVRIMHWGLDPHWHU7KHMHW5H\QROGV
QXPEHUZDVYDULHGIURPWRDQGDWWDLQHGPHDQ1XVVHOWQXPEHUQHDUWRDWKLJKHVW5H\QROGVQXPEHU
/DWHU+REHUJ HW DO >@ VWXGLHG H[SHULPHQWDOO\KHDW WUDQVIHU FRHIILFLHQW IRU VWDJJHUHG DUUDQJHPHQWRI MHWVZLWK DQ
LQWHUMHWVSDFLQJRIWLPHVRIMHWGLDPHWHUHDFKMHWVXUURXQGHGE\VL[HTXDOO\VSDFHGHIIXVLRQKROHV
,QYLHZRIWKHDERYHOLPLWHGVWXGLHVRIFRXSOHGLPSLQJHPHQWVHIIXVLRQVFRROLQJVFKHPHWKHWKHUPDOSHUIRUPDQFH
RI D YDULDQW RI D GHVLJQ VXJJHVWHGE\+REHUJ HW DO >@ LV LQYHVWLJDWHG WR VXJJHVW WKHRSWLPDO GLPHQVLRQV WKURXJK
SDUDPHWULFFKDUDFWHULVDWLRQ$WKUHHGLPHQVLRQDOQXPHULFDODQDO\VLVZDVFDUULHGRXWWKURXJKDYDOLGDWHGQXPHULFDO
VFKHPHWRLQYHVWLJDWHWKHUPDOFKDUDFWHULVWLFVRIWKHQHZGHVLJQ
'HVLJQPRGHORIFRXSOHGLPSLQJHPHQWHIIXVLRQFRROLQJV\VWHP
7KH VFKHPDWLF RI D FRSSHUEDVHG FRXSOHG LPSLQJHPHQWHIIXVLRQ FRROLQJ PRGHO LV VKRZQ LQ )LJ  7KH MHW
QR]]OHV DQG HIIXVLRQ KROHV LQ V\VWHP DUHPRXQWHG RQ WKH EDFNVLGH RI D VXEVWUDWH 7KH IOXLG SDVVLQJ WKURXJK WKH
QR]]OHVLPSLQJHVRQ WKHWDUJHWVXUIDFH$IWHUVWULNLQJRQWDUJHWVXUIDFHZKLOHUHPRYLQJKHDW IURPWKDWVSHQW IOXLG
FRPHVRXWIURPHIIXVLRQKROHVZKLFKDUHGHVLJQHGRQWKHLQMHFWLRQSODWH)RUWKHFRQVHUYDWLYHQXPHULFDOPRGHOWKH
VXEVWUDWHRQZKLFKWKHVHMHWQR]]OHVDQGHIIXVLRQKROHVDUHPDGHZDVQRWWDNHQIRUDQDO\VLVRQRWKHUKDQGWKHMHW
QR]]OHVHIIXVLRQKROHVDQLPSLQJHPHQWFKDQQHODQGDVXEVWUDWHEDVHKDVFRQVLGHUHGLQWKHFRPSXWDWLRQDOGRPDLQ
IRUDQDO\VLV
7KHGLPHQVLRQVRI WKH VXEVWUDWHEDVH VKRZQ LQ)LJDDUHPPîPP&RPSXWDWLRQDOGRPDLQGHILQHGE\
DSSO\LQJV\PPHWULFERXQGDU\FRQGLWLRQVLVVKRZQLQ)LJF7KHWKLFNQHVVRIWKHVXEVWUDWHEDVHWVDQGWKHKHLJKW
RIWKHLPSLQJHPHQWFKDQQHO+DUHPDQGPUHVSHFWLYHO\7KHWKLFNQHVVRIQR]]OHSODWHWQLQZKLFK
MHWQR]]OHVDQGHIIXVLRQKROHVDUHH[WUXGHGLVNHSWFRQVWDQWDWP0RUHRYHUGHVLJQYDULDEOHVYL]+GL6GL
DQGGLGRZHUHYDULHGIURPWRWRDQGWRUHVSHFWLYHO\
1XPHULFDODQDO\VLV
7KHQXPHULFDODQDO\VLVRIIOXLGIORZDQGFRQMXJDWHKHDWWUDQVIHUZHUHSHUIRUPHGIRUKHDWVLQNPRGHO'HLRQL]HG
ZDWHU ZDV XVHG DV FRRODQW WR IORZ WKURXJK QR]]OHV LPSLQJHPHQW FKDQQHO DQG HIIXVLRQ KROHV 7KH JRYHUQLQJ
HTXDWLRQXVHGIRUVWHDG\VWDWHODPLQDUIOXLGIORZDQGFRQMXJDWHKHDWWUDQVIHUZHUHVROYHGWKURXJKDVROYHUFRGH>@
WKDW HPSOR\HG WKH FRXSOHG DOJHEUDLF PXOWLJULG PHWKRG >@ 7KH GHWDLO RI WKH QXPHULFDO VFKHPH LV UHSRUWHG LQ
SUHYLRXV VWXG\ E\ +XVDLQ HW DO >@ 7KH WKHUPRSK\VLFDO SURSHUWLHV RI FRRODQW ',8) ZDWHU ZHUH DOORZHG WR
FKDQJHZLWKWHPSHUDWXUHWRWDNHPLFURVFDOHHIIHFWLQWRDFFRXQW>@
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RXWOHWERXQGDU\$QRVOLSFRQGLWLRQZDVDSSOLHGDWWKHLQWHULRUZDOOVRIWKHQR]]OHVHIIXVLRQKROHVDQGLPSLQJHPHQW
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5HVXOWDQGGLVFXVVLRQ
7KH JULG LQGHSHQGHQF\ WHVW ZDV GRQH IRU YDULRXV SHUIRUPDQFH SDUDPHWHUV LH PD[LPXP WHPSHUDWXUH ULVH
ǻ7PD[WRWDOSUHVVXUHGURSǻSWDQGDUHDDYHUDJHGKHDWWUDQVIHUFRHIILFLHQWKD$QXQVWUXFWXUHGPXOWLEORFNPHVK
ZDVIRUPHGWRWDNHLQWRDFFRXQWKLJKHUIORZJUDGLHQWQHDUWKHVWDJQDWLRQUHJLRQ7KHJULGV\VWHPZLWKQRGHV
ZDV DFFHSWDEOH IRU D W\SLFDO GHVLJQ RI+GL   DQG 6GL    DV VKRZQ LQ )LJ  7KH FKDQJHV LQ SHUIRUPDQFH
SDUDPHWHUVZHUHPRUHWKDQIRUDFKDQJHRIJULGV\VWHPIURPQRGHVWRQRGHVZKLOHIRUDFKDQJH
RIJULG V\VWHP IURP WRQRGHV WKHVH FKDQJHVZHUH OHVV WKDQDV VKRZQ LQ)LJ $Q\ IXUWKHU
UHILQHPHQWRIJULGSURGXFHGLQVLJQLILFDQWFKDQJHVLQWKRVHTXDQWLWLHV
7KHYDOLGDWLRQRIQXPHULFDOVFKHPHZDVFDUULHGRXWDQGUHVXOWVZHUHFRPSDUHGZLWKWKDWRIH[SHULPHQWDOUHVXOWV
UHSRUWHG E\:DQJ HW DO >@ IRUPD[LPXP WHPSHUDWXUH LQ KHDW VLQN DW YDULRXV OHYHO RI KHDW SRZHU DSSOLHG DW WKH
ERWWRPVXUIDFH7KHTXDQWLWDWLYHYDOLGDWLRQRIQXPHULFDOVFKHPHZDVUHSRUWHGLQSUHYLRXVVWXG\>@


)LJ*ULGWHVWIRUDPD[LPXPWHPSHUDWXUHULVHǻ7PD[DQGSUHVVXUHGURSǻSEDUHDDYHUDJHGKHDWWUDQVIHUFRHIILFLHQWKD

)LJ VKRZV WKHGLVWULEXWLRQRI WHPSHUDWXUHRQ WKH LPSLQJHPHQW VXUIDFH IRUD W\SLFDOGHVLJQZLWK6GL DW
+GL GLGR DQG5H 7HPSHUDWXUHLQFUHDVHVDWLPSLQJHPHQWVXUIDFHDORQJZLWKGHFUHDVLQJXQLIRUPLW\
DV 6GL LQFUHDVHG EHFDXVH RI LQFUHDVLQJ WKLFNQHVV RI ERXQGDU\ OD\HU RI IOXLG EHIRUH VSHQW IORZ OHDYLQJ WKURXJK
HIIXVLRQKROHVZKLOH)LJVKRZVWKHYDULDWLRQRIORFDOKHDWWUDQVIHUFRHIILFLHQWRQLPSLQJHPHQWVXUIDFHIRU6GL 
DW+GL GLGR DQG5H ,WLVREVHUYHGWKDWWKHORFDOKHDWWUDQVIHUFRHIILFLHQWEHFRPHVKLJKHUDWWKH
LPSLQJHPHQWSRLQWDQGJUDGXDOO\GHFUHDVHVDVWKHSRVLWLRQPRYHVDSDUWIURPWKHVWDJQDWLRQSRLQWWRZDUGVWKHRXWOHW
$V6GLLQFUHDVHGVWDJQDWLRQ]RQHGHFUHDVHVDORQJZLWKLQFUHDVLQJKHDWWUDQVIHUFRHIILFLHQWDWLPSLQJHPHQWSRLQW


D

E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F 

)LJ7HPSHUDWXUHGLVWULEXWLRQVDWLPSLQJHPHQWVXUIDFHIRUD6GL E6GL F6GL DW+GL 5H GLGR 
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
D

E

F



)LJ/RFDOKHDWWUDQVIHUGLVWULEXWLRQVDWLPSLQJHPHQWVXUIDFHIRUD6GL E6GL F6GL DW+GL 5H GLGR 

)LJDVKRZV WKHYDULDWLRQRIPD[LPXP WHPSHUDWXUH ULVH ǻ7PD[RI WKHKHDW VLQNZLWK6GL ,W LVPRQRWRQLFDOO\
LQFUHDVHGZLWKLQFUHDVLQJ6GLGXHWRORZHULQJYHORFLW\JUDGLHQWLQWKHERXQGDU\OD\HUZKLFKORZHUVWKHFRQYHFWLYH
KHDW WUDQVIHU2QRWKHUKDQGPD[LPXP WHPSHUDWXUH ULVH GHFUHDVHGZLWK LQFUHDVLQJ+GL RZLQJ WR LQFUHDVH LQ MHW
YHORFLW\ZKLFKUHVXOWHGLQKLJKHUYHORFLW\JUDGLHQWLQERXQGDU\OD\HU)XUWKHUWKHWRWDOSUHVVXUHGURSDFURVVWKHKHDW
VLQNPRGHOGHVLJQPDLQO\DVVRFLDWHGZLWK WKUHHPDLQVHFWLRQVYL] MHWQR]]OHV LPSLQJHPHQWFKDQQHODQGHIIXVLRQ
KROHVDORQJZLWKPLQRUORVVHVHJH[SDQVLRQDQGFRQWUDFWLRQORVVHVDVVRFLDWHGZLWKMHWQR]]OHVDQGHIIXVLRQKROHV
UHVSHFWLYHO\)LJEVKRZVWKHFKDQJHVLQWRWDOSUHVVXUHORVVDFURVVKHDWVLQNLVLQVLJQLILFDQWZLWKLQFUHDVLQJ6GL
IRUFRQVWDQW+GLDQGGLGR)XUWKHUKLJKHUWRWDOSUHVVXUHGURSREVHUYHGFRUUHVSRQGLQJWR+GL GXHWRKLJKHUMHW
YHORFLW\
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












 )LJ9DULDWLRQRIDPD[LPXPWHPSHUDWXUHULVHǻ7PD[DQGEWRWDOSUHVVXUHGURSǻSWLQKHDWVLQNPRGHOZLWK6GLIRUDW5H  



)LJDVKRZVYDULDWLRQRIPD[LPXPWHPSHUDWXUHULVHRIVXEVWUDWHZLWKGLGR7KHFKDQJHVDUHLQVLJQLILFDQWZLWK
LQFUHDVLQJGLGRDWFRQVWDQW+GLDQG6GLEHFDXVHRIGLVWULEXWLRQRIERXQGDU\OD\HULVVDPHIRUDOOGLGRIXUWKHU
KLJKHU+GL VPDOOHU MHWGLDPHWHURIIHUV ORZHUPD[LPXP WHPSHUDWXUH ULVHDWVXEVWUDWHVXUIDFHRZLQJ WRKLJKHU MHW
YHORFLW\)LJEVKRZVWKHYDULDWLRQRIWRWDOSUHVVXUHGURSZLWKGHVLJQYDULDEOHGLGR$VGLGRLQFUHDVHGWKH
WRWDOSUHVVXUHGURSDFURVVWKHKHDWVLQNPRGHOPRQRWRQLFDOO\LQFUHDVHV7KLVHQKDQFHPHQWLQSUHVVXUHGURSPDLQO\
FRQWULEXWHG E\ HIIXVLRQ KROHV GXH WR DVVRFLDWHG KLJKHU YHORFLW\ LQ HIIXVLRQ KROHV DW KLJKHU GLGR )XUWKHUPRUH
KLJKHUSUHVVXUHGURSREVHUYHGIRUVPDOOHUMHWQR]]OHGLDPHWHULH+GL 
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)LJ9DULDWLRQRIDPD[LPXPWHPSHUDWXUHULVHǻ7PD[DQGEWRWDOSUHVVXUHGURSǻSWDWKHDWVLQNPRGHOZLWKGLGRDW5H 

$UHDDYHUDJHG KHDW WUDQVIHU FRHIILFLHQW GHFUHDVHG PRQRWRQLFDOO\ ZLWK LQFUHDVLQJ 6GL RZLQJ WR WKLFNHQLQJ RI
ERXQGDU\ OD\HU ZKLFK LV WKH UHVXOW RI KLJKHU SLWFK DV VKRZQ LQ )LJ D )XUWKHUPRUH KLJK DUHDDYHUDJHG KHDW
WUDQVIHUFRHIILFLHQWZDVREVHUYHGDW+GL RZLQJ WR ORZHU MHWGLDPHWHUZKLFKDFFHOHUDWHG WKHIOXLG LQZDOO MHW
)XUWKHU WUDGHRII DQDO\VLV ZDV FDUULHG RXW IRU RYHUDOO WKHUPDO UHVLVWDQFH 5WK DQG SXPSLQJ SRZHU 3 UHTXLUHG
GULYLQJWKHIOXLGWKURXJKWKHKHDWVLQNPRGHODVVKRZQLQ)LJE7KHVHFKDUDFWHULVWLFVSURYLGHZLGHUSHUVSHFWLYH
LQ WKH RSWLPDO SDUDGLJP ZLWK UHVSHFW WR WKH GHVLJQ YDULDEOHV DQG SHUIRUPDQFH IXQFWLRQV )RU EHVW GHVLJQ
FKDUDFWHULVWLFVFRUUHVSRQGLQJWR+GL VKRZPLQLPDORYHUDOOWKHUPDOUHVLVWDQFHZLWKPLQLPDOSXPSLQJSRZHUWR
GULYHWKHIOXLGWKURXJKWKHKHDWVLQN















)LJ9DULDWLRQRIDDUHDDYHUDJHGKHDWWUDQVIHUFRHIILFLHQWKDZLWK6GLDQGEIXQFWLRQDOUHODWLRQVKLSEHWZHHQWKHUPDOUHVLVWDQFH5WKDQG
SXPSLQJSRZHU3IRU+GL DW5H 
&RQFOXVLRQ
7KLVVWXG\FRPSULVHVRI WKUHHGLPHQVLRQDOQXPHULFDODQDO\VHVRIIOXLGIORZDQGKHDW WUDQVIHURIFRPSDFWDUUD\VRI
FRXSOHG LPSLQJHPHQWHIIXVLRQV KHDW VLQN FRROLQJ PRGHO 7KH GLIIHUHQW SHUIRUPDQFH FKDUDFWHULVWLFV HJ WKH
PD[LPXP WHPSHUDWXUH ULVH WRWDO SUHVVXUH GURS DUHDDYHUDJHG WUDQVIHU FRHIILFLHQW RYHUDOO WKHUPDO UHVLVWDQFH DQG
SXPSLQJ SRZHU ZHUH GLVFXVVHG IRU YDULRXV GHVLJQ SDUDPHWHUV VXFK DV WKH UDWLRV RI WKH SLWFKWRMHW GLDPHWHU
VWDQGRIIWRMHWGLDPHWHU DQG DUHD UDWLR RI MHWWRHIIXVLRQ KROHV ,W ZDV REVHUYHG WHPSHUDWXUH ULVH RI LPSLQJHPHQW
VXUIDFHLQFUHDVHGZLWKWKHLQFUHDVLQJSLWFKWRMHWGLDPHWHUEHFDXVHRIWKLFNHQLQJRIERXQGDU\OD\HURIIOXLGEHIRUH
VSHQW IORZUHDFKHV WRHIIXVLRQKROHVZKLFKUHVXOWV LQGHFUHDVHGKHDW WUDQVIHU+LJKHUKHDW WUDQVIHUZDVDVVRFLDWHG
ZLWKORZHUSLWFKWRMHWGLDPHWHUDQGKLJKHUVWDQGRIIWRMHWGLDPHWHU7KHGHVLJQZLWKKLJKHUVWDQGRIIWRMHWGLDPHWHU
RIIHUVORZHURYHUDOOWKHUPDOUHVLVWDQFHZKLOHGHVLJQZLWKORZHUVWDQGRIIWRMHWGLDPHWHURIIHUVORZHUSUHVVXUHGURS
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SHQDOWLHV7KHWUDGHRIIDQDO\VLVEHWZHHQRYHUDOO WKHUPDOUHVLVWDQFHDQGSXPSLQJSRZHUVKRZVWKDWPRGHUDWH+GL
RIIHUVPLQLPDORYHUDOOWKHUPDOUHVLVWDQFHDQGSXPSLQJSRZHURIWKHKHDWVLQNPRGHO
$FNQRZOHGJHPHQW
$XWKRUVDFNQRZOHGJHWKHVXSSRUWRI6XOWDQ4DERRV8QLYHUVLW\WKURXJK,QWHUQDO5HVHDUFK*UDQW
,*(1*0(,'IRUFRQGXFWLQJWKLVUHVHDUFK
5HIHUHQFHV
>@%5+ROOZRUWK/'DJDQ$UUD\VRI LPSLQJLQJ MHWVZLWK VSHQW IOXLG UHPRYDO WKURXJKYHQWKROHVRQ WKH WDUJHW VXUIDFH 7UDQVDFWLRQVRI WKH
$60(9ROSS
>@ *( $QGUHZV $$ $VHUH &, +XVVDLQ0&0NSDGL $1D]DUL,PSLQJHPHQW(IIXVLRQ&RROLQJ 2YHUDOO ZDOO +HDW 7UDQVIHU SUHVHQWHG DW
WKH*DV7XUELQHDQG$HURHQJLQH&RQJUHVV$60(-XQH
>@<:1DP'+5KHH++&KR+HDWWUDQVIHULQ,PSLQJHPHQW(IIXVLRQFRROLQJV\VWHPZLWKULEWXUEXODWRUV3URFHHGLQJVRIWKH,QWHUQDWLRQDO
*DV7XUELQH&RQJUHVV7RN\R
>@ (1 :DQJ / =KDQJ / -LDQJ -0 .RR -* 0DYHHW\ ($ 6DQFKH] .( *RRGVRQ 7: .HQQ\ 0LFUR PDFKLQHG MHWV IRU OLTXLG
LPSLQJHPHQW FRROLQJ RI 9/6, FKLSV -RXUQDO RI 0LFURHOHFWURPHFKDQLFDO 6\VWHPV  9RO 1R  SS 
GRL-0(06
>@ $ +XVDLQ 60 .LP .< .LP3HUIRUPDQFH $QDO\VLV DQG 'HVLJQ 2SWLPL]DWLRQ RI0LFUR-HW LPSLQJHPHQW +HDW 6LQN +HDW DQG0DVV
7UDQVIHU9RO1RSSGRLV
>@ $ +XVDLQ -+ .LP .<.LP 3HUIRUPDQFH FKDUDFWHUL]DWLRQ RI ODPLQDU IORZ LQPXOWLSOH PLFURMHW LPSLQJHPHQW KHDW VLQNV -RXUQDO RI
7KHUPRSK\VLFVDQG+HDW7UDQVIHUGRL7
>@++&KR'+5KHH5-*ROGVWHLQ(IIHFWVRIKROHDUUDQJHPHQWVRQORFDO+HDW0DVVWUDQVIHUIRULPSLQJHPHQW(IIXVLRQFRROLQJZLWKVPDOO
KROHVSDFLQJ-RXUQDORI7XUERPDFKLQHU\9ROSSGRL
>@$-2QVWDG&-(ONLQV5-0RIIDW-.(DWRQ)XOO)LHOGIORZPHDVXUHPHQWVDQGKHDWWUDQVIHURIDFRPSDFWMHWLPSLQJHPHQWDUUD\ZLWKORFDO
H[WUDFWLRQRIVSHQWIOXLG-RXUQDORIKHDWWUDQVIHU9ROSSGRL
>@ 7% +REHUJ $- 2QVWDG -. (DWRQ+HDW WUDQVIHU PHDVXUHPHQW IRU MHW LPSLQJHPHQW DUUD\VZLWK ORFDO H[WUDFWLRQ ,QWHUQDWLRQDO -RXUQDO
RI+HDWDQG)OXLG)ORZ9ROSS
>@&);6ROYHU7KHRU\$16<6,QF
>@0- 5DZ 5REXVWQHVV RI FRXSOHG DOJHEUDLF PXOWLJULG IRU WKH 1DYLHU6WURNHV HTXDWLRQV´ WK$HURVSDFH DQG 6FLHQFH0HHWLQJ	([KLELW
-DQXDU\$,$$5HQR19
>@$+XVDLQ1$$O$]UL1=+$O5DZDKL$6DPDG&RPSDUDWLYH3HUIRUPDQFH$QDO\VLVRI0LFURMHW,PSLQJHPHQW&RROLQJ0RGHOVZLWK
'LIIHUHQW6SHQW)ORZ6FKHPHV-RXUQDORI7KHUPRSK\VLFVDQG+HDW7UDQVIHU9RO1R
>@.&7RK;<&KHQ-&&KDL1XPHULFDO&RPSXWDWLRQRI)OXLG)ORZDQG+HDW7UDQVIHULQ0LFURFKDQQHOV,QWHUQDWLRQDO-RXUQDORI+HDWDQG
0DVV7UDQVIHU9ROSS
>@++HUZLJ630DKXOLNDU9DULDEOH3URSHUW\(IIHFWVLQ6LQJOHSKDVH,QFRPSUHVVLEOH)ORZVWKURXJK0LFURFKDQQHOV,QWHUQDWLRQDO-RXUQDORI
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